The total genome sequence of LA, an attenuated strain of tobacco mosaic virus (TMV), has been determinea. This strain is able to multiply in tomato plants without inducing any remarkable symptoms, but to protect them from later infection with virulent TMV strains. When compared with the recently published total genome sequence of TMV L (the virulent ancestral strain of LA) ten base substitutions were found in the LA genome. Seven of these occurred in the third letters of in-phase codons and did not influence amino acids. Only three, which were in the common reading frame for both the 130K and 18OK proteins, resulted in amino acid changes. Together with the result of the partial sequence of RNA of L , an intermediate strain in sequential isolation from L to L A, it is observed that one base at the nucleotide position 1117 is changed from L to L and two bases at the positions 2349 and 2754 are changed from L to L A.
INTRODUCTION
An attenuated strain of tobacco mosaic virus (TMV), LA, has been used in Japan to protect tomato plants against wild virulent strains (1). L A hardly produces any symptoms on them (2) . This strain, then, would seem to be suitable material for the study of the virulence of TMV. Some of its properties have been reported (2, 3, 4) , however no information suggestive of its molecular mechanism of attenuation has been obtained. In this study we determined the complete nucleotide sequence of LA RNA and compared it with that of L, the ancestral virulent strain (5) .
MATERIALS AND METHODS

Materials
The TMV tomato strain (LA) was inoculated on Nicotiana tabacum cv. Samsun after six series of single local lesion isolation using N.tabacum cv. Xanthi nc and Lycoperslcon esculentum cv. Fukuju no.2. Virus was purified(6) and its RNA was extracted as described previously (7, 8) .
fi-RNA fragments were prepared as described (9 polyadenylation of LA RNA as described before (11) . The cDNA clones were screened by colony hybridization. Genomic RNA fragments sometimes in combination with42-RNA fragments, were used as hybridization probes (11) .
The sequences of cDNA clones were determined by the method of Maxara and Gilbert (12) and partly by the method of Sanger et al. (13) . RNA was directly sequenced using the dideoxy sequencing method modified for reverse transcription of an RNA template as described before (14) .
RESULTS AND DISCUSSION
The whole set of the cloned cDNAs were found to cover the entire genome of LA and used for sequence analysis. Because it could not be determined that LA genomic RNA is clonally pure even though it has been passed through many series of single local region isolation, at least two different cloneB were sequenced for a given region. Our results contrast with a report concerning an attenuated strain of polio virus, whose critical difference from virulent strain exists in the coding frames of virus structural proteins (27) . LA differed from L in the coding frame of non-structural protein. 
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